Axotomy induces preprotachykinin gene expression in a subpopulation of dorsal root ganglion neurons.
The distribution of dorsal root ganglion (DRG) cell sizes that show changes in preprotachykinin (PPT) gene expression and substance P (SP) levels following axotomy was examined using RNA blot analysis, in situ hybridization histochemistry, and immunocytochemistry. PPT mRNA was induced in medium-sized (1,000-2,000 microns 2) and large-sized (> 2,000 microns 2) cells in the DRG after axotomy. There was a 165% increase in the number of labeled cells after sciatic transection and a 260% increase after spinal nerve transection which results in axotomy of all the cells in the ganglion. The further increase after spinal nerve transection suggests that the induction occurred in axotomized neurons. PPT mRNA label was also present in a reduced number of small (< 1,000 microns 2) cells after axotomy. SP immunoreactivity was also induced in medium- and large-sized cells and reduced in small-sized cells. Our findings suggest that the expression of the PPT gene and SP is differentially regulated in different subpopulations of DRG neurons after axotomy and is consistent with the hypothesis that tachykinins may be important in both sensory transmission and regeneration.